The stratospheric Qbservatory Eor infrared astronomy SOFIA2 will become operational with the next two years. It will be the biggest astronomical airborne observatory ever build, comprising a 3m-class telescope onboard a Boeing 747SP.
SOFIA
SOFIA, a bi-national American-German project, is opening a new era in MIR/FIR astronomy. From 2004 on, SOFIA will offer regular access to the entire MIR and FIR wavelength range between 5 micron and 300 micron part of which is otherwise inaccessible from ground. Sofia's 2.7m-size mirror together with it's optimized telescope system combines the highest available spatial resolution with excellent sensitivity. SOFIA can operate in both celestial hemispheres, will always fly the latest instrument technology, and will be available for the next two decades to come. With the aircraft currently undergoing major modification, the telescope being delivered this summer and the SOFIA Science and Mission Operation Center (SSMOC) close to completion, SOFIA as an observatory is becoming reality. For a more detailed overview, the reader is referred to proceedings of SPIE vol. 4014 (2000) and 4847 (2002) , a large fraction of which is devoted to SOFIA.
INSTRUMENTATION
Parallel to the development of the observatory, USRA issued a call for proposals for NASA that led to the selection in 1997 of seven US instrument teams. These teams are currently developing and building state-of-the-art cutting edge technology instruments to make SOFIA a milestone in infrared astronomy. A similar call, issued by the German Aerospace center (DLR), led to the selection of two instruments. Criteria for the selection were instruments that would Table 1 High Angular Resolution build from the strength of SOFiA and address the best science SOFiA could possibly deliver. Table I The dewar has been delivered and is now being tested ( Figure 3 ). The optics has been assembled and is being aligned (Figure 4) Figure 6 shows the DHWI components ready to be tested. Figure 7 shows some of the optical components ready to be integrated. (Figure 1 1) . The array will be cooled by an adiabatic demagnetization refrigerator (Figure 10) and operated at a temperature of 0.2 K. functional).
J Meanwhile, the test dewar has been delivered ( Figure 9 ). The first batch of detectors have also been delivered and mounted in another test dewar ( Figure 1 1) The instrument will consist of a front-end with 2 independent cryogenic dewars ( Figure 13 ), mounted to the telescope flange via a common "optics box" with the local oscillator, diplexer, the polarization beam splitter, the calibration unit, and (optionally) a single sideband filter. The mixers are diffusion-cooled Nb or lattice-cooled NbN hot electron bolometers, depending on performance (Figure 14) . The backend will include an initial choice of an acousto-optical array spectrometer with 4 x 1 GHz wide bands of 1 
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Figure 19 Solid state local oscillator providing several microwatts at l.5THz.
The LO system consists of a computer controlled microwave frequency synthesizer. The microwave drives an active multiplier chain followed by a millimeter-wave HEMT power amplifier, the millimeter-wave source (MWS). There is a separate MWS for each mixer, so there will be up to 2 per cryostat (Figure 1 6) , mounted on the sides of the cryostats as shown in Figure 17 . The output from each MWS is coupled to a dedicated frequency multiplier (FM) via a wave-guide. These FMs will multiply the frequency of the MWS by a factor from 4 -12, in order to provide the LO signal at 0.5 -2
THz. An example of such an LO is shown in Figure 2 1 , providing several microwatts at 1 .5THz.
The development of the new I .2 TI-k SIS mixer is proceeding well (Figure 19 ). New devices with smaller junction areas are available now. The power requirements for the LO Two sets of 16 x 25 pixel GeGa detectors, one stressed and one unstressed, have been developed for FIFI-LS. The design for the stressed and unstressed arrays is almost identical, except that for the unstressed array a residual stress will be applied for stability reasons. The stressed array has been fabricated, including two spares and is has successfully passed cryogenic testing (Figure 23 ). The quantum efficiency was measured 36% at 6OmV bias.
The diffraction limited optics is mostly fabricated and will be completely delivered in August. The blue channel grating has been delivered; the red channel grating is in fabrication. The cryostat design is complete as is the design of the optomechanical components (Figure 24 ). The warm electronics is mostly designed. The first board of the cold-readoutelectronics (CRE) is expected this summer.
Figure 22 (upper The primary scientific application HON is designed for is observation of stellar occultations by solar system objects.
Occultations are fast events, the shadow velocity being comparable to the Earth's orbital velocity of -30 km/set.
integration times can therefore be as short as -10 ms. The Marconi EEV CCD47-20 detector with 13 micron pixels was selected for both HOPI channels. This device is thinned, backside illuminated, and anti-reflection coated for excellent quantum efficiency (? 85% peak). The CCD47-20 is a frame transfer device and has a fast, high-gain on-chip amplifier.
The read noise at slow scan speeds is -3 electrons rising to -6 electrons at 1 
